Bexarotene is a third-generation retinoid X receptor-selective retinoid that is widely used for the early treatment of advanced-stage cutaneous T-cell lymphomas. In this report, we describe a case of successful treatment of advanced primary cutaneous peripheral T-cell lymphoma not otherwise specified (PTCL-NOS) with oral bexarotene monotherapy. After the administration of oral bexarotene at a dose of 300 mg/m 2 /day, all skin lesions and lymph nodes regressed, and complete remission was achieved for 1 year. Our case suggested that bexarotene monotherapy could be one of the possible therapies for the treatment of primary cutaneous PTCL-NOS.
Introduction
Bexarotene is widely used for the treatment of early-to advanced-stage cutaneous T-cell lymphomas (CTCL), especially in European countries [1] [2] [3] . In addition, bexarotene is not only administered for the treatment of mycosis fungoides (MF) and Sézary syndrome (SS), but is also useful for other subpopulations of CTCL, including lymphomatoid papulosis, primary cutaneous anaplastic large-cell lymphoma and peripheral T-cell lymphomas not otherwise specified (PTCL-NOS) [4] [5] [6] . These reports suggested the diverse anti-tumor effects of bexarotene for CTCL. In this report, we describe a case of successfully controlled advanced primary cutaneous PTCL-NOS by oral bexarotene monotherapy.
Case Report
A 67-year-old Japanese woman visited our outpatient clinic with ulcerated, infiltrated erythema and subcutaneous nodules on the left lower leg. She had been treated for CTCL with interferon for 8 years. On her initial visit, physical examination revealed prominent, infiltrated erythema on the bilateral lower legs (Fig. 1a) . In addition, PET-CT scan revealed increased levels of standard uptake at the right axillary, left subclavicular, left internal deep cervical, and right inguinal lymph nodes (Fig. 1b) . A biopsy specimen from the left lower leg revealed atypical lymphoid cells densely infiltrated from the upper dermis to the subcutaneous tissue without epidermotropism (Fig. 1c, d ). Immunohistochemical staining revealed that these atypical lymphocytes, which were distributed throughout the dermis, were positive for CD3, CD4, CD5, and CD45, and negative for CD7, CD8, CD30, CD56, and EBER. Assessment of T-cell receptor gene rearrangement by Southern blot analysis confirmed the monoclonality of the T-cell receptor β-chain. In addition, the biopsy specimen from lymph nodes revealed infiltration of the same phenotypes of atypical lymphocytes with abnormal lymph node structure. From the above findings, we diagnosed this patient as having primary cutaneous PTCL-NOS (T3bN3M0 stage IIIB). We administered oral bexarotene 300 mg/m 2 /day and the infiltrated erythemas gradually regressed. Six months after the administration of bexarotene, all infiltrated erythemas had disappeared together with the pigmentation and scarring (Fig. 1e) . Moreover, follow-up PET-CT scan revealed normal levels of standard uptake at all lymph nodes (Fig. 1f) . One year after the remission of the infiltrated erythema and lymph node swelling, PTCL-NOS was still under remission.
Discussion
Numerous treatments have been used for advanced CTCL and the treatments also differ according to the country. Quaglino et al. [1] reported a large multicenter retrospective analysis of global patterns of care for advanced MF and SS, suggesting that the heterogeneity in treatment was not related to disease survival except for chemotherapy as a first treatment. Among them, bexarotene is administered as an early treatment for MF and SS in both the USA and other countries, though interferon is administered as a first-line treatment for MF and SS in non-US countries [1] . This global study suggested the potency of bexarotene for the treatment of advanced CTCL.
Bexarotene is a third-generation retinoid X receptor-selective retinoid and the mechanisms of its anti-tumor effects are diverse [7] . Bexarotene induces the normalization of keratinocyte differentiation [8] as well as dose-dependent apoptosis of CTCL cells by reducing serum IL-4 [9] . In addition, bexarotene reduces the expression of CCR4 and E-selectin, leading to suppressed migration of CTCL cells in the lesional skin [10] . These reports supported clinical benefits of bexarotene for the treatment of CTCL. Indeed, a clinical trial for the [2, 3, 11] , suggesting that bexarotene is effective for both early and advanced CTCL. Focusing on advanced CTCL, Duvic et al. [2] reported that 55% (21 of 38) of advanced CTCL patients (stage IIB-IVB) responded to bexarotene monotherapy with 13% (5 of 38) attending complete response by the conventional dose of 300 mg/m 2 /day. Moreover, the rate of relapse after response was 36% and the projected median duration of the response was 299 days, suggesting difficulties in maintaining a complete response with bexarotene monotherapy in advanced CTCL patients.
In this report, we describe a case of successful long-term control of advanced primary cutaneous PTCL-NOS with oral bexarotene monotherapy. Indeed, after the administration of oral bexarotene at the conventional dose, all skin lesions and lymph nodes regressed achieving complete remission for 1 year. Our case suggested that bexarotene monotherapy could be one of the possible therapies for the treatment of primary cutaneous PTCL-NOS. Since this report presents only a single case, further cases may provide more fundamental insights into the efficacy of bexarotene on primary cutaneous PTCL-NOS.
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